Abstract: The distribution of phytoplankton was investigated in standing water bodies such as reservoirs, ponds and marshes. Thirty sampling sites in Northern Thailand were studied during 1998 -2005. The water quality could be classified as oligotrophic-mesotrophic to eutrophic status. Twelve families, 51 genera and 181 species of chlorophytic phytoplankton were found. The dominant genera were Staurastrum spp., Cosmarium spp., Scenedesmus spp. and Pediastrum spp. The distribution of these species was mainly affected by the water quality.
Introduction
Phytoplankton in stagnant water bodies is an important biological indicator of water quality (Palmer & Square 1977) . These autotrophic organisms comprise cyanophytes, chlorophytes, euglenoids, dinoflagellates, cryptophytes and diatoms. They reduce CO 2 from the atmosphere and produce O 2 to the environment, and thus potentially play an important in controlling global warming. Besides, they are the primary producers in the aquatic ecosystem especially in open water food chains.
In this research, the biodiversity of chlorophytic phytoplankton and the physico-chemical properties of water in water bodies were investigated during [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . The dominant species of chlorophytic phytoplankton in each different water quality category may be useful to serve as an indicator of the water quality of stagnant water bodies in other tropical areas. 
Material and methods
Thirty stagnant water bodies in northern Thailand (reservoirs, ponds, marshes and ditches) were sampled during [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] (Fig.1 , Table 1 ). Samples were collected at 0.3 meter intervals of the maximum depth of each water resource. The northern part of Thailand is on the Indochina Peninsula within the monsoonal belt. There are 3 seasons: the rainy season (June-September), the cool dry season (October-February) , and the hot dry season (March-May).
Measurement of some physico-chemical properties of water in the reservoirs was done at the sampling sites. The depth to which sunlight could penetrate was measured with a Secchi disc. The temperature was measured with a thermometer and pH levels were taken with a pH meter and dissolved oxygen (DO) was measured by the azide modification method (Greenberg et al. 2005) . Alkalinity was measured by methyl orange indicator method. BOD was measured using the azide modification method. Amounts of nutrients, i.e. soluble reactive phosphorus, nitrate nitrogen, and ammonium nitrogen were measured according to the method described by Greenberg et al. (2005) . Chlorophyll a was measured by the method of ISO 10260 (1992). Turbidity was measured with a turbidity meter. The trophic status of water was evaluated from the main parameters (DO, BOD, conductivity, nitrate nitrogen, ammonium nitrogen, soluble reactive phosphorus and chlorophyll a) according to Lorraine & Vollenweider (1981) , Wetzel (2001) and Peerapornpisal et al. (2004) . Table 2 . Phytoplankton was sampled at the maximum depth of each water resource using a plankton net (mesh size10 µm). The samples were obtained by filtering 20 litres of water samples to which 0.7 mL of Lugol's solution per 100 mL sample was added to preserve phytoplankton samples. Identification of phytoplankton species was carried out according to Huber-Pestalozzi (1983), Förster (1982) , Prescott (1970) , Bold & Wynne (1985) , John et al. (2002) and Wehr & Sheath (2003) . For detailed identification of the genera and species, several special publications from tropical environments were used; Yamagishi & Kanetsuna (1987) , Hirano (1975 Hirano ( , 1992 . Cells were counted using a counting chamber slide or haemacytometer and calculated as number of cell mL −1 .
The trophic status of water was determined according to the methods of Lorraine & Vollenweider (1981) , Wetzel (2001) and Peerapornpisal et al. (2004) .
The computer statistical package SPSS for Windows version 14.0 was used to perform statistical analysis, analysis of variance, correlation and regression of the relationships between chlorophytic phytoplankton and environmental parameters.
Results and discussions
Most of the sampling stations were within the same geographical area. At station 10 which was a pond on the highest mountain of Thailand, most of the nutrients were lower than at the other sites ( Table 2 ). The average water quality could be classified as oligotrophicmesotrophic to eutrophic status ( Table 2 ). The cluster analysis dendrogram showed four distinct groups (Fig. 2) . In the first group, 13 stations of mesoeutrophic status were included (stations 2, 5, 6, 9, 11, 15, 17, 21, 24, 25, 27, 29 and 30) . The second group included the oligo-mesotrophic group (stations 1, 3, 4, 7, 8, 14, 19, 20, 23, 26 and 28) . The third group comprised 2 stations which were classified as meso-eutrophic (stations 18 and 22), whereas the remaining 3 eutrophic stations (stations 12, 13 and 16) formed the fourth group. Although seasonal differences in water quality might be related to rainfall because as that could could alter the physico-chemical properties at sampling sites, the nutrient concentrations at most sites varied only slightly.
The mean values of some physico-chemical factors, the trophic status and the dominant genera of each sampling site are shown in Table 2 . The chlorophytic phytoplankton in this investigation belonged to 5 orders, 12 families, i.e. Desmidiaceae 33%, Oocystaceae 23%, Scenedesmaceae 16%, Mesotaeniaceae 6%, Hydrodictyaceae 7%, Volvocaceae, Coelastraceae 3%, Chlorococcaceae, Chlamydomonadaceae, Coccomyxaceae, Botryococcaceae 2% and Oedogoniaceae 1% (Fig.3) .
The dominant species were Cosmarium contractum Kirchn., Staurastrum smithii Teiling, Pediastrum simplex Meyen and Scenedesmus acuminatus (Legerh.) Chodat (Table 3) .
Phytoplankton compositions could be affected by different environmental factors (Ç elekli & Külköylüoglu 2007) . During the period of investigation, sampling sites which were classified as mesotrophic status showed different species compositions (Table 2 and 3). The species richness increased during the dry season and decreased during the rainy season (data not shown). Some species were found in most sampling sites, nevertheless, there were significant differences in phytoplankton composition for each trophic category. Not only the diversity of the chlorophytic phytoplankton but also the occurrence of dominant species could be used as an indicator for assessing the water quality in each stagnant water body. Cosmarium contractum, for example, which was often found as a dominant species in nutrient-poor to moderately nutrient-rich lakes, could be used as bioindicator or/and biomonitor in those type of water resources, in agreement with Palmer & Square (1977) . Similary, Pediastrum simplex Meyen has been reported to dominate in a nutrient- rich reservoir (Palmer & Square 1977) . A selection of the chlorophytic phytoplankton species are illustrated in Fig. 4 .
